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ABSTRACT
The effects of modeling and co::ective feedback on

the conservation of egualities and inequalities were studied with
itens spanning three stimulus dimensions (length, number, and
tvo-dimensional space). Observation of a model, correction traising
{joining positive feedback with verbal rule provision), and the
combination of observation and correction were all successful in
producing learning and, without further training, transfer and
retention of conservation. Unlike the controls (who also never
correctly answered any equality items), the traimed experimental
groups gave evidence of spontaneously generalizing their new learning
to a task that required nonverbal behavior to manifest conservation.
(Author)
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MODELING AND CORRECTIVE FEEDRACK EFFECTS ON CHILDREN'S ACQUISITION,
GENERALIZATION AND RETENTION OF A CONSERVATION RULE

Barry J. Zimmerman
 Unfvarsity of Arirona

A paper presented at the Amer;¢aq'sduéat19nal Rssearchvgnngalrueeéing'

at Chicago, Illinois, Aoril, 1974.

iasatw(Flavéll,\IQGQ) has pfnsented an elaboratelsccount of children's

develapmenc of in:elleceual funccioatng based on a series of stages which

were~deduced from the recponse of children of varying ages to a series of
ingenfous conceptual tasks. These tasks were deduced in part from a
symbolic logic model and reflected varying degrees of logical complexicy.
The results of children's response to these tasks were interpretcd according
to a biological growth model. Children's intellectual growth was depictad
as going through é series of gsemi-discrete stages much the same way a

caterpillar goes through a series of pronounced changes earoute to becoming

a butterfly. Pilaget suggested that intellectual growth was not simply a

matter of bioclogical unfolding but also iavolved "experience" of the child.
Experience was ﬁepicted in Hegelian fashicn as {nvolving some combination

of twc reciprocal forces: .;similation and accommodation. Again Piaget's
emphasis on - logical and biological wodels was evident. Experieaces

which were congruent with prior experiences were assimilated into the child's
intellectual structure while those which were discrepant required the child's
structure to change in much the same fashion that animals are compelled to

grow hair when a climate suddenly becomes colder. However, as Baldwin (1968)
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has pointed out, a child's ability to profit from experience is dependent
aeeording to ?tage: on tte chiid's stage of devsIOpmaat. This assunption
has led many psychologists such as Btune:, Olver, and Green€ffeld (1995) to
coaclnde that biclcsteal matura:ion plays e ra:her major éelimigiug~ role
in Piaget 8 theory of intellectual develcpment.

An altetna:e poin: of view suggea:ed by B:unet as wall 8s social
learnins theorists such as zimmerwan (1973), 81egle: & Lzebe:t |
(1872) and Bandura (1971). The geueral position advanced here is that
indices of 1ncetlé§tua1 development such as ebildtaﬁ's manifestation of
con#ervétion re#ponses are a8 form of socially mediated rule learning and
as svch, share proparties with other forms of rule leéfning. Some of
these properties have been described in a recent review (Zimmermaa &
Rosenthal, 1974). Children can learn a consarvation rule when it 4s
displayed for them in a fashion which permits its unconicunded abstrsectiosn,
Just 1like other forms of rule learning. According teo this interpretation,
cultural and socfal factors play a large role in influencing acquisition
and utilization of logical rules. (Price-Williaws, Gordon, & Ramirez,
1969; Bruner, et al., 1956). It L8 beyond the scope of this peper and the
time limitation on this presentetion to present a social learning account
of some of the consistently reported facts concerning conservation such
as the lengthy perfiod of nonconservation, the existence of horizoatal
decalages, lack of success in training children to conserve in oarior
studies and so forth. These topics have been addressed in prior papers
(Ziewerman, 1973; Zimmerman & Lanaro, in press).

Consistent with this social learning account, prior regsearch by

Rosenthal & Zimmerman (1%72) has found that four~ to six-year-old children
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éoulé'acqutré an@ traﬁsfer mulci-diﬁeﬁsional eonserva:ion:reaponse chrﬁush
obgservation. 1In a second expériment in this‘séries, childraﬁ who {nitially
conserveq dqrins baseline testing, were exposed to an adult ;odel who
eihibited:sén-cénéetvanicn réspunaes;_ A significant reduction in number
of conserving judgments was found with these children dﬁrins both acquisition
~ and gemeralization phases. In a third expetiment, ebservtns a model was |
’g:eatly superior to providirg equivalen: informetion through iastructiors
| alone 1a ceaehins btlinsual diaadvantased children to eonserve. In &
final experiment. four-year-olds were exposed to a couserving adult mod¢1
to determine whether children :hts young could profi: from vicarious
ttaintng. A speeiallalternation procedure in which the model and child
respondeéd {in turn on eaéh item was effective in creating i{mitative
conservation, a skill which tratsfe.rved to unfamiliar generalizatlon
items. This series of studies revealed that observational lecrning
procedures were effective in modifying conservation response.
Critics of this medeling research have argued that these results do
not necessarily reflect "true" conservation because several altevnative
explanations for these findings are tenable. These alternative hypo-
theses can be grouped in three geneval categories: children who were
considered to have learned to conserve instead (1) had acquired only a
simple rote response set "same" to conservation phencmena, (2) were
acquiescing to momentary social influences but did not alter their
method of cognizing conservation pheanomena in any relatively permanent
fashion, (3) were simply mimicking the model’s chofces and did not acquire

8 transferable rule.
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The present experiment was addressed to these issues. Eaéh sat of

1 consexrvation iteab sampled the ca:egoiies of léng:h, number, sad two

: dimenstonal space but half of all items required the mainteaance, aFte:
cransfo:maciou, of the 1n£=131 atimulus zuequaloty. In addition to the

" main da:n basad on vetbal judgmen:s (and explanations) of sttnulus

| equality and ineqnality, a task was given after training to aeee:nine

if the children could spcn:aneoualy.display manusl evidence of unders:andtag,
by returning the transformed stimuli to their initial status. A retention
pﬁﬁse, after alwaek‘s 1nt§rv§1 &: iwager, was included.

The ssmple for this study was ¢ *~posed of 48 gindetggrunets from a
lower middle class inglo :estdeutté? area. The children ranged in age
from 5.1 to 6.4 years with a mean age of 5.7 years.

Three sets of stimuli were developed on the basis of items from the
Goldschmid-Bentler test (1968). Within each set which were used during
different experimental phases, 12 items were preéented, 4 items from each
of three stimulus dimensions: length, number, and two dimensional spsce.

The four items measuring each type of conservation were in turn composed

of two equality ftems and two inequglicy ftems. On conventional equality
items, the child was first presented with s pair of stimulus members (e.g.,
two rows of six poker chips), and one was transformed to appear perceptually
discrepant. With inequality items, initially unequal stimuli were presented
and the larger was designated for the child. Next the experimenter
_transformed the spatial form:t of the larger or smaller wember and the child
was asked to make a judgmgne. Inequality items tested whether the child

could maintaip iniclal stimulus differences when one member had undergone
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transformation. Thus three sets of 12 stimuli were uged with each seé

involving different stimull (e.g., chips versus square tiles) and d*ffe:ant
trans formations. Set I stimuli were used during baseline and :aten:.on
'teating, Set II stimuli we:e used durins ttaining, and Set III stimuli |
were used.durins generaligation testins. Duriog all procedurea, the
| experimanter screened the s:tmuli from cha ehild a8 she recurnea :ransfotmcd
‘stimuli to their original formats so chat teversibility cues werae elimtn&»ed.

All children were taken individually from class to a testing room and
tested with Set I items using the same instructions developed by Goldsehmid
and Bentler (1968).. Each child was randomly assigned to one of four
expefimental conditions: modeling only; cotrection only; modélins plus
correction, or a no model contrel group. In the modeling condition, the
child watched an adult female model give correct Judgments and explanations
for her judgments. The model expleined her conserving judgments according
to an invarfant quantity rule "because they were both the same length (had
the same amount) in the first place."” On {nequality items, the model
explainad "because it was longer (or had more) {o the first place.” In
the verbal correction procedure, the child was simply tested with Set II
stimuli and was told if she was correct or incorrect and given a statement
of the invariani quantity rule if incorrect. In the modeling plug correction
condition, the children first obsexved the model perform on each item, and
thgn attempted to imitate her and was given feedback in f{dentical fashion
to the verbal correction procedure. (Control subjects were simply tested
with Set II stimuli without observing the model or receiving feedback.

After treining Set III was introduced to messure g2neralization according

to the same testing procedures used during baseline. Immediately after
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Set III itews ﬁeia p:ésented. fhe»éxpetimenter introduced an additional
’novei‘eanseivacion of length equality item and the child was asked to ‘make
a judgmen:' 1f he coaee:ved, the child was asked, “naw would you shaw a
nfriand :hat che sticks were seill the same lensch?" This prcceduxa vas
fncluded to see i€ the children could spontgneous;y ;evg:se_logicalngpe:agiong._
. Th£§.was ﬁeu&lxy.done‘nénéﬁlly by realigning the rods. fhe child was thea

~ returned to class. After a delay of aeved to ten~daya; the éxperimenter' |
returned and retested each child with Set I stimuli to measure retentton.

The children's rasponsec to each s:imulus set were scored as the
number of correct judgwents and also the number of correct judsmen:s_plns
rule using Goldschmid and Bentler's criteria.

The major statistical analysis was conducted using a repeated measures
analysté of variance procedure and the results of the reversibility test
were analyzed using chi square procedures. The means for each trestment
group during each experimental phase are presented in Tables 1 and 2.

Very briefly, the children displayed practically no cogservattoa at
all during biseline response. The few items that were passed were inequality
items on which the size illusion was consistent with the ectusl aize of the
stimuli (see Table 4). Thias occurred as s result of counterbalanctnq
procedures. Both modeling procedures (F (1/40) = 5.79, p <.02) and
feedback (F (1/40) = 28.67, p < .001) separately énhanced acquisition of
conservation judgments and judgments plus rules (F (1/40) = 5.40, p < .03;

E (1/40)= 13.22, p <.001, respectively). According to both conservation
criteria, significant generalization and retention of the rule over the
delay interval were noted (smallest p <.05) for all gioups exposed to

R

either modeling or corrective feedback.
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A'rsvernihility analfsis ravealed that theAErequenéy of reveralbilicy‘
msponses differed among exparimencal groups (J& (3) » ’i 26, g<' .GZ) |
Examination of Tabls 3 :avaals that this result was lergely crea:aé by the
failure of control child:an cn give any correct revexsals.

What do these . .8 sugges:? stnce modeling and Ehcdback procedures
'prodnced eisutftcant acquisi:ton on bo:h equality and inequality stimulus
~items, it is no long~r possible to discount :hese‘resnltl on the basis of
8 rote response set (of same) hypothesis. These children neceséariiy had
to diec:iﬁiha:e the comparability of the stimuli pfior to :tanafornétién
and to respond in one of two different ways sfter the sttnull were :ransformed.-

With tesard to the question raised concerning the talative permanaency
of vicariously-induced conservation reapense, etgntfican: retention of
conservation response was noted after a seven to ten dsy delsy. Since the
items used during retention testing were never usad during training, simple
recall of prior discrete responses could not accovnt for these results.
These data support the interpretation that wmodeling procedures were not
simply exerting momentary social iufluences, but rather were effective in
providing the children with & relatively permanent conceptval rule that
could be used to cognize conservation phenomena.

This evidence tends to rule out a mimicry interpretation for modeling
effects. There {s a rather substantisl bedy of research which fndicates
that even children as young as three can vicariously acquire general ruiea
(Ziomerman & R.senthal, 1974). The trensfer findings reported i{n this and
previous studies are consistent with the interpretation that generalized

consarvation rule had been acquirved. 1In all studies, va have found that
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the conservation skill generalizes teo differen:‘item instances within the
same classes studied. In addition, we found'séné:aliSatton of conservation
responding from a verbal to aAnonvcrhsl tacpbnse‘mode. In this study, the |
children in traiﬁins grnﬁpa were exposed to a model who ubed an invariant
quantity explanatfion to justify his conservation judgnents. After :raining,
'the ehildtea who learnsd to conserve on lensth tcens were ssked how they
would show a'friend the accu:acy of‘thatr"judgneuts. These children
displayed significantly higbe: iocidence of nonverbal reve:aibility |
responges than untratned chiléten. It should be pointed out that Ftase:ions
classify tnvatiant quantity and teversibility explana:ions as qualitattvaly
different types of res poase,

In conclusion then, the xesults revealed quite c¢lrarly that brief
modeling techniques and corrective training could teach a conservation
tule to children whose baseline conservation was ail, and the present
control group continued to fail every equality item in later phases.
Learning to conserve does not seem immutably dependant on the child's
attaining some maturational, age-related cognitive stage. The position
advanced here doesn‘t discount the fwportance of developmental factors
in influencing children's response; it does, however, argue against discrete
| stage theories of development and maintains that children as young as five
years can learn gbstract conceptusl rubrics which can be generalized and
retained over time. Finally, the question of the influence of social
factors in the conceptusl development of children transcends any single
group of studies. However, the effectiveness of socifal varisbles in the
present study does suggest that greater attention be uddressed to these

fssues in futuve research.
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Table 1

Judgments Cnly Mean Kesponses by Phage for Intaci Groups

and Treal:ent Cosbinations

Phase
Group T
Baseline |Training | Transfer | Retention

Intact Groups

Model no Correction 3.25 6.08 5.75 5.33

Correction no model 3.17 7.17 8.50 8.17

Model plus correction 3.67 9,08 8.08 8.97

Control 3.17 3.2 | 4.00 3.00
Treatment Combinations

A1l modeling 3.46 7.58 7.42 7.13

All nonmodeling 3.17 5.21 6.25 5.58

All correction 3.41 8.13 8.92 8.54

All noncorrection 3.21 4.67 4.88 4.17

All boys 3.38 6.50 6.79 6.29

All girls 3.25 6.29 6.88 6.42
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Table 2

Judgments plus Rule ifean Nesponses by Phase for Intsct Groups

‘and Treatment Combinations

o Phase -
_Group _
Baseline | Training Transfer | Retention
Iaﬁaét Groups
Model no correction 0.25 2.25 1.93 2.25
Correction no model "3 3.03 3.33 3.92
lodel plus r-<rection 0.42 5.67 3.00 6.58
i Concrol 0.00 0.00 0.08 0.1¢
Treatment Couditions
All modeling 0.33 3.96 3.42 4.42
All novaodeling 0.04 1.54 1.71 2.04
All correction 0.25 4.38 4.17 5.25
AL1 noncorrection 0.13 1.13 0.06 1.21
All boys 0.21 3.13 3.17 3.79
All girls 0.17 2.33 1.96 2.67
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Table 3

‘Reversibiiity Task Results by Group

| Training Group |
. Number of Clhildren = |- . ' A D e S
’odeling | Correction|Modeling Plus|
Only mnir Crrseccion l sontrol
Reversing Correctly 3 6 7 0

Wot reversing 1 2 5 5 12
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Table 4
Basaline Frequencies of Children's Inequality Judgments

Inequality Item Response Categoris |
Conservation —
Dimansion ‘ : _ .
Pasged Just | Passed Just | Both Types| isthar
Veridical | onveridical | Passed Im- Parged
| A T‘;

Length 34 - s 1
Nusber 43 1 4 9
Tvo dimensional
space 37 2 8 1

llote: Veridical items were those on which the quantitatfely greater
stimulus looked perceptuslly larger. On nonvericcal items,

the actually greater stimulus looked smaller.




